An informative cue that directs attention to one of several items in working memory improves subsequent recall of that item. Here we examine the mechanism of this retro-cue effect using a model of short-term memory based on neural population coding. Our model describes recalled feature values as the output of an optimal decoding of spikes generated by a tuned population of neurons. This neural model provides a better account of human recall data than an influential model that assumes errors can be described as a mixture of normally distributed noise and random guesses. The retro-cue benefit is revealed to be consistent with a higher firing rate of the population encoding the cued versus uncued items, with no difference in tuning specificity. Additionally, a retro-cued item is less likely to be swapped with another item in memory, an effect that can also be explained by greater activity of the underlying population. These results provide a parsimonious account of the effects of retrospective attention on recall and demonstrate a principled method for investigating neural representations with behavioral tasks.
Introduction
Recall of sensory information from short-term memory storage is imperfect; however, not all memory representations are alike: cueing paradigms have revealed that memory resources can be allocated under voluntary control. Surprisingly, benefits are observed not only for items cued at the time of presentation (Gorgoraptis, Catalao, Bays, & Husain, 2011; Sperling, 1960) , but also for items cued retrospectively (Griffin & Nobre, 2003; Landman, Spekreijse, & Lamme, 2003; Pertzov, Bays, Joseph, & Husain, 2013; Souza, Rerko, Lin, & Oberauer, 2014) . In such retro-cueing experiments, one item from a visual memory array is indicated during the retention interval by, e.g., a spatial cue. This cue picks out an item that is more likely to be probed in the subsequent test display. Even though the items are no longer visible at the time of the cue, significant advantages in recall are observed for retro-cued items over other items in the array.
The mechanism by which retro-cue benefits arise has not yet been clearly delineated. Proposals include the removal from memory of redundant information related to uncued items (Souza & Oberauer, 2016) , a strengthening of the cued item's memory representation over and above its original encoding strength (Rerko, Souza, & Oberauer, 2014; Souza et al., 2014; Souza, Rerko, & Oberauer, 2015) , protection of the cued item from temporal decay or interference from other items (Pertzov et al., 2013; Pertzov, Manohar, & Husain, 2016) , and protection from interference that arises from subsequent visual input (Makovski, Watson, Koutstaal, & Jiang, 2010; Souza & Oberauer, 2016; Souza, Rerko, & Oberauer, 2016) .
In recent retro-cue studies, the fidelity of recall has been investigated using the method of reproduction (e.g. Wilken & Ma, 2004 ) whereby participants report a probed feature from a memory array using an analogue (frequently circular) scale, such as a color https://doi.org/10.1016/j.cogpsych.2017.12.001 Accepted 13 December 2017
